Hypothyroidism and deficiency of the nocturnal thyrotropin surge in children with hypothalamic-pituitary disorders.
The circadian pattern of serum TSH in normal children, aged 5-18 yr, is characterized by a nocturnal surge and is presumably related in some way to a biological clock within the central nervous system. To look for patients deficient in the nocturnal TSH surge, we studied 52 children with hypothalamic-pituitary disorders. Thirteen of the children were hypothyroid, as judged by subnormal serum free T4 (FT4). The hypothyroid patients had a mean nocturnal TSH surge of 22% (range, -30% to +114%), significantly less than that of normal controls (mean, 124%; 95% confidence limits, 47-300%; n = 96; P less than 0.01). Only 1 of the hypothyroid children had a value for the nocturnal TSH surge (114%) that was within the normal range. Nineteen of the 52 patients with hypothalamic-pituitary disorders had subnormal nocturnal TSH surges; their mean iodothyronine values were significantly less than those of the 33 patients with normal surges [total T4, 73 +/- 4 (mean +/- SE) vs. 109 +/- 3 nmol/L (P less than 0.01); FT4, 13 +/- 1.0 vs. 19 +/- 0.5 pmol/L (P less than 0.01)]. These data demonstrate a clear association of a deficient nocturnal TSH surge and low iodothyronine concentration in children with hypothalamic-pituitary disorders. We performed both TRH tests and nocturnal TSH surge tests in 11 of the children with central hypothyroidism; TRH was abnormal in only 2, while the nocturnal surge test was abnormal in 10 of the 11. We suggest that the nocturnal surge of TSH is important for maintenance of thyroid function and conclude that the nocturnal TSH surge is a much more sensitive test than the TSH response to TRH for the diagnosis of central hypothyroidism.